Objectives: The aim of this study was to compare standard lipid profile, reported dietary intake, and physical activity in older adults who reported taking or not taking a lipid-lowering medication, namely statins. Design: Cross-sectional study utilizing baseline data collected from a subsample of a larger randomized clinical trial, The Study of Exercise and Nutrition in Older Rhode Islanders (SENIOR) Project. Participants and Setting: A total of 115 participants, 33 males and 82 females, over the age of 60, community-dwelling, primarily retired, and from East Providence, Rhode Island and surrounding communities in Rhode Island and Massachusetts. Measurements: Height and weight were measured and used to calculate body mass index. Waist circumference was measured. Medical history and medication use surveys were completed. Dietary assessment was done via three 24 hour recalls using NDS-R. The Yale Physical Activity Survey was used to determine energy expenditure during exercise and a physical activity summary score. Fasting blood samples were obtained to determine lipid profile. Results: 37 participants (32.2%) reported taking lipid-lowering medication, statins exclusively, and 78 (67.8%) reported not taking any lipid-lowering medication. Participants who reported taking statins had better lipid profiles than those participants who reported not taking statins but had significantly lower intakes of vitamin B12, vitamin K, calcium, and potassium. There were no differences between groups on reported physical activity. However, the mean intakes for both groups did not meet the Dietary Reference Intakes for multiple nutrients. Conclusion: Older adults need additional education on the importance of lifestyle changes in reducing CHD risk, whether taking lipid-lowering medications or not.
Introduction
Over 80% of those who die from coronary heart disease (CHD) are 65 years or older and for those who survive a heart attack, their life expectancy can decrease up to fifteen years (1). Strategies to reduce risk and treat CHD include diet and physical activity modifications, lipid-lowering medications, such as statins, and in some circumstances, surgery (2). The National Heart, Lung, and Blood Institute (NHLBI) and the American Heart Association (AHA) consider lifestyle improvements the first therapeutic option (2, 3) and if medications and/or surgery are needed, healthy diets and regular physical activity are critical to maintain the lowest risk profile (2) (3) (4) (5) . Although many older adults believe diet can manage CHD-related dyslipidemia, they do not attempt lifestyle modifications in conjunction with medication because it's thought taking statins is easier (6). The lack of lifestyle improvements may be due to an expectation that medications replace healthy lifestyle choices and this belief can result in poor dietary quality and a sedentary lifestyle, which attenuates the effectiveness of lipid-lowering medications (6). Tailored education regarding the synergistic effect of multiple strategies to reduce CHD risk is needed if taking a lipid-lowering medication leads to poor lifestyle choices.
Agencies including NHLBI and AHA have similar dietary recommendations for CHD prevention and treatment (2, 7-9); 50-60% carbohydrate, 15% protein, and 25% to 35% total fat (<7% saturated and ≤20% monounsaturated fat) and < 300 mg of cholesterol. Additional recommendations include 4.5 cups of fruits and vegetables a day and half of grains consumed should be whole grains (2, 9) . The American College of Sports Medicine (ACSM) recommends that older adults utilize physical activity as a key management tool to prevent and treat CHD and CHD-related disability (10). ACSM recommendations include at least 30 minutes of moderateintensity aerobic activity five days/week or vigorous activity for at least 20 minutes three days/week (10). Musclestrengthening and flexibility are each recommended at least two days/week as well as balance activities (10). Older adults with clinically significant CHD may need a supervised activity program. Patients at risk for CHD should attempt dietary and physical activity modifications for at least three months prior to starting lipid-lowering medications as some individuals can maintain target lipid levels through these methods exclusively (2). If target lipid concentrations cannot be maintained by diet and activity alone, medications and lifestyle modifications can have an additive effect on reducing CHD risk compared to statins alone.
Older adults should rely on multiple risk reduction strategies to prevent and treat CHD for several reasons. Many cannot reach and/or obtain optimal low density lipoprotein cholesterol (LDL-C) concentrations (<100 mg/dl) on statins alone. Also,
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JNHA: GERIATRIC SCIENCE prescription compliance is low which reduces the medication's effectiveness. As many as 50% discontinue statins, the most popular lipid-lowering medication, after one year (11) with rates increasing to 75% after three years (12). Reasons for poor adherence include cost (13), low expectation of impact, and depression (14). Additionally, negative side effects from statins include abnormal liver enzyme activity and muscle pain (3). The purpose of this study was to compare lipid biomarkers as well as reported dietary and physical activity behaviors in reported users and non-users of statins in a population of older adults. It is hypothesized that participants taking statins will have a significantly better lipid profile but a less nutrient dense diet and less physical activity than non-statin users. Examining lifestyle choices made by older adults taking and not taking statins could result in tailored CHD risk management education for older adults.
Methods and Materials
The SENIOR Project This cross-sectional study utilized baseline data collected from a subsample of larger randomized clinical trial, The Study of Exercise and Nutrition in Older Rhode Islanders (SENIOR) Project (15). The SENIOR Project was an intervention study for community-dwelling older adults designed to increase fruit and vegetable intake and physical activity (15, 16) . The SENIOR Project participants (N=1,277) were mostly female (70%), retired (87%), and all were over the age of 60. Participants lived in Rhode Island or neighboring communities in Massachusetts at the time of recruitment and had to speak English or Portuguese. Participants were recruited on a rolling basis over a 12 month period via advertisements in the media, flyers, posters and information tables at local supermarkets (17).
Subjects
Of the 1,277 SENIOR Project participants, a total of 188 male and female participants were recruited for this substudy of nutrition and biomarkers of dietary intake. In addition to the exclusion criteria for the SENIOR Project, 73 participants of the 188 were excluded for having incomplete blood lipid information and/or completed less than two of three valid dietary recalls. Dietary recalls were considered invalid if the interviewer determined, and a supervisor confirmed, that the participant appeared confused about the previous day's dietary intake or reported illness significantly interfering with food intake (18). The resulting sample size for this study was n=115. This study was approved by the University of Rhode Island's Institutional Review Board and all participants signed informed consents.
Protocol
Participant demographic data were collected by SENIOR Project staff via in-person interviews. Approximately one third of SENIOR project participants were asked if they wanted to participate in additional research. All seniors who reported willingness to participate and who were able to be reached by telephone were interviewed by telephone about about medication usage and any medical problems. Two questions that addressed lipid-lowering medication use were asked: "Do you currently take medication to lower your blood cholesterol" and "Do you take a statin drug such as Lipitor, Mevacor, Pravachol, Zocor, Lescol, Baycol or Advicor (Atorvastatin, Lovastatin, Pravastatin, Simvastatin, Fluvastatin, Cerivastatin or Lovastatin plus Niaspan)?" After the phone call, an appointment was scheduled to have anthropometric and biochemical assessments performed at a community hospital. All participants were provided with a food portion visual poster by mail. In the week(s) prior to their assessment appointment, trained staff contacted the participants by phone to perform three 24 hour food recalls. Study staff measured height on a wall-mounted stadiometer to the nearest 1 cm and a calibrated balance beam scale to the nearest 0.25 pound. Body mass index (BMI), kg/m 2 , was then calculated.
Dietary Assessment
Three 24 hour food recalls were performed between the initial telephone call and scheduled appointment on nonconsecutive days; two week days and 1 weekend day. Study staff utilized the multiple pass method when completing the calls, and used the Nutrient Database System for Research (NDS-R) developed by the University of Minnesota (version 4.03_31, 1998 -2000 . All records were checked for outliers and missing foods were entered by a supervisor trained on the NDS-R system. The two to three dietary recall results (i.e. kcalories, macronutrient, micronutrients, food groups) per participant were averaged before the analysis took place. Pyramid servings of fruits and vegetable intakes from the 24HR were estimated using Pyramid serving data from USDA's CSFII 1994-96 survey database (19) . Foods reported in the 24HR, coded using NDS-R, linked to identical or similar food codes in the USDA database. The number of Pyramid servings was calculated as the weight of a food consumed in grams/the weight of a single Pyramid serving of that same food in grams (20) .
Physical Activity Assessment
The Yale Physical Activity Survey (YPAS), an intervieweradministered questionnaire, was used to assess physical activity (21). It has been shown to accurately assess physical activity in older adults as it focuses on the types of activities reported by this specific age group (22) (23) (24) . The YPAS is a comprehensive interviewer-administered survey specifically designed to measure physical activity in older adults. Subjects are asked to estimate time spent in a list of 25 activities, ranging from lowto high-intensity, in a typical week during the last month. Time spent in each activity is multiplied by an intensity code (kcal . min -1 ) and then summed across all activities to create an index of weekly energy expenditure (kcal . week -1 ). Subjects are
